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OBSERVATIONS madeon the DISAPPEARANCE and 
REAPPEARANCE of SATURN's RING in the Year 
1789, with fome Remarks on. bis diurnal Rotation. By the Rev* 
H. USSHER, D.D. M,R.LA. and F.R.S. 



± HIS year has been remarkably unfavourable in this country Read Dc- 
to aftronomical obfervations in general, but more particularly fo *=^™''^'5» 
to thofe propofed to he made on the difappearances and reap- 
pearances of Saturn's ring. 

The firft difappearance of the ring in the month of May 
could not from the ftate of the weather be obferved here at 
all. 

August 21 ft. I obferved &jturn with the greateft power of 
the tranfit inftrumcnt j the ring itfelf was invifible, but its 
fhadow was vifible upon the body, though very faint. 

TJ 2 August 
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August 26. Obferved him with the fame power, the ring 
Hill invifible. 

A,UGUST 27. Obferved him with a forty-inch double obje£l- 
glafs, before he was near the meridian ; ring ftill invifible, at leaft 
with that power, viz. 61 *, which pow^r I afcertaincd accurately: 
rain came on before he paffcd the meridian, and the weather 
continued rainy and cloudy till the 30th. 

August 30. The ring w^ vifible, particularly on the- eaft 
fide, with the forty-inch achromatic mentioned above: the fame 
alfo with the greateft power of the tranfit inftrument. By com- 
paring the gradual increafe (as far as I- can truft to my recol- 
ledion) I imagine that the ring became vifible fome time in 
the night of the 28th ; I mean to one ufing the fame inllru- 
ments that I did. 

October r. The ring was juft vifible cm theeaftern fide only 
with the double achromatic, and likewife with the tranfit inftru-- 
ment. Storm came on and continued to the 3d, on which night 
I got an obfervation, but the ring was not vifible with the tranfit 
inftrument ; there w^ a heavy gale of wind. 

Mr. 



• It is much to be regretted that the generality of obfervcrs do not mention par- 
ticularly that they have afcertained the power of their telefcopes by proper experi- 
ments, particularly in obfervations of this fort. I meafured mine by two different 
methods, viz. by the breadth of the emergent pencil, and alfo by the ufual method of 
a diftant circle and near parallel lines, the latter method gave 58, the iothcr 61 j 
this I believe beft. 
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Mr. Newenham of Cork informed me by letter that he faw it 
on the eailern fide to the 5th, when at loH. 30' he loft fight 
of it. This obfervation he made with a refleding telefcope of 
feven feet focus, and power 300. 

The power I ufed was fuperior to this ; but the tranfit inftru- 
ment being fixed, is badly fuited to this kind of obfervation, as 
the planet paffes the field with great rapidity, and with this 
inflrument one cannot purfue it ; which is a circumftance effen- 
tially neceilary to diftind vifion, as I formerly mentioned to this 
Academy in a paper publiflied in the firfl: volume of our 
Tranfadions. 

The obfervations which I have made are hitherto fo badly 
circumftanced^ that any deduction from them with refped to 
the tables, &c. would be trifling, until the next reappear- 
ance, which may either invalidate or fortify fuch as have been 
mentioned. 

It is, however, worthy of remark at prefent, that Saturn now 
divefted of his ring appears exceedingly oblate ; much more fo 
than I could have ever fuppofed from common obfervation whilfi: 
his ring was vifible : and as his rotation has not, that I know of, 
been yet determined by any fpots vifible upon his , furface, it 
occurred to me that if his equatorial and polar diameters were 
accurately meafured, I could infer his time of rotation by means 
of the r9th Propofition of Book III. of Newton's Principles, by 
a dedudion from the formula which he there employed, to find 

the 
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the proportion of the polar and equatorial dimeters of Jupiter, 
by comparifon of the dcnfity and rotation of the earth with thofe 
of Jupiter. 

Let T*=; the 1 qua re of the time of the fldcreal rotation of the 
earth; and t''— the fquare of that of Saturn, the root of which 
is fought : let A = the earth's denllty,, and ^ that of Saturn j D™ 
Saturn's greater diameter, and d his lefTer one. Then from Sir 

Ifaae Newton's formula I deduce /^V - — k =^--r X23'.'56" 

^ 229 D-d 1 ^ ^ 

The micrometers ordered for the Obfervatory being not yet 
arrived, I requefted a gentleman of known aecuracy to take 
thefe mcafures for me j he was fo obliging as to fend me a great 
number, agreeing remarkably together^ from which I find Saturn's 
diameters, reduced to his mean diflance, 18*, 12 and 15,855. 

From hence, taking Sir Ifaac Newton's ratio of the earth's 
equatorial diameter and axis, and that of the earth and Saturn's 
denlities, as by him computed, the formula will give for Saturn's 
fldcreal rotation 10 H. ia^|^. 

It is a circumftance worth remarking, that the celebrated 
Huyghens, in his whimficai and ingenious work, intitled Cofmothe- 
oros, has the following paffage : " Ojiara habeant dierum longi- 
" tudimcm (Salurnicolee fciz.) certo cognofci nequit 5 fed ex 
" comitis intirai diftantia ac periodo, exque eorum comparatione 
" cum iiitirao Jovialium ; verifimile fit non longiores effe dies 

'* illas 
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" illas quam fint in Jove fciz. lo horarum aut paulo minus." 
We dwell with pleafure upon the {lighteft conjectures of fuch an 
enlightened mind. 

By the fame formula I computed the time of his rotation, 
taking the denfity of Saturn as deduced by Mr. de la Lande in 
the fourth volume of his Aflronomy, by which it came out 
12 H. 55^ i. 

I COMPUTED it alfo, taking this laft denfity and Mr. Bouguer's 
ratio of the earth's diameters (which has many advocates) and on 
this fuppofition it came out 14 H. 44^^ nearly. 

From the great modern improvement of telefcopes it may 
reafonably be expeded that his time of rotation will foon be 
determined by adual obfervation; and from the two fatellites 
lately difcovered by the celebrated Mr. Herfchel, his denfity 
will foon be more accurately afcertained. 

And when the denfity of the Georgian planet .fhall have been 
determined by means of his fatellites, difcovered alfo by Mr, 
Herfchel, perhaps fome correal law of the deniities may be had ; 
which, if it be found to obtain, accurately in thofe planets 
which have fatellites, may, perhaps reafonably, be extended to 
thofe which have nonej and enable us to determine the quan- 
tity of matter and denfity of Venus, Mars and Mercury, v/ith- 
out having recourfe to the decrement of the obliquity of the 
ecliptic, a matter fo delicate in itfelf, that even at this day, 

there 
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there are fome who doubt the faft, though fupported by found 
theory and obfervation. 

The following method of determining the quantity of matter 
in Mars, Venus and Mercury, or any other planet, is certainly 
true in theory. 

The axis major of the earth's orbit as it revolves round the 
common center of gravity of earth and fun = 200000. The 
quantity of matter in the earth we a{rume= i, that of the fun 
is then 352813, the parallax being allowed 8'\ 6. Now by Prop. 
60, Book I. of Newton's Principles, as V352814 : V3528'3 fo is 
the axis major of the ellipfe round the common center of 
gravity, to the axis major of an ellipfe which would in the 
fame periodical time be defcribed round the fun at reft, and 
is therefore had by the analogy. 

Venus's axis major (Coff. EI. All.) round the common center 
of gravity of the fun and Venus = 144662 by obfervation. Now 
in the fubfefquiplicate ratio of the periodical times of the earth 
and Venus take the earth's diminifhed axis major to a fourth 
quantity, and we have the axis major of the ellipfe which 
Venus would defcri be round a fixed fun j but we had it by 
obfervation round the common center of gravity. 

Then let © = the fun's quantity of matter, ?= that of Venus, 
let m~ the axis major of her orbit round the common center 
of gravity, and I = that de^'uced as above round the fixed fun. 

Then 
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Then w : I : : V^hF? > V®7 And ?«» j Ii s j ® +$ : 0. Therefor© 
tni — IJ ; I3 ; ; J : Q. And therefore U i «»— .p : ; Q : ?, Qj E, I, from 
whence the denfity is eafily deduced. However I freely allow 
all the difficulties of reducing this to pra<^icc.' 

N. B. If we take the law of the denfitiea laid down by Mr, 
de la Lande, viz. as the roots of mean motion, the denfity of 
Saturn inflead of ,10448, which is his number, will come out 
,1835 1, "^^^h nearer to Newton's, which reduced to this fcal© 
would be ,16750. But Newton's quantities of matter were 
necefTarily defeGive from applying the folar parallax .Io^5 
inftead of B\6. 
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